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Ar ti fi cially con tam i nated soil, with mix ture of Co(II) and Sr(II) ions in dif fer ent pro por -
tions, was tested. The main aim was to in ves ti gate the pos si bil ity of ethylenediamine-
tetraacetic acid  (EDTA) uti li za tion in the chem i cal ex trac tion pro cess as a method for soil
remediation in the case of mixed con tam i na tion. The ef fi ciency of this pro cess when EDTA of
5⋅10–4 molL–1 was used was low, while the ap pli ca tion of the EDTA so lu tion of the ini tial con -
cen tra tion 5⋅10–3 molL–1  or higher showed al most the same ef fi ciency. This sug gested that the 
ap pli ca tion of the so lu tion EDTA (5⋅10–3 molL–1) is op ti mal from the as pect of cost and deg -
ra da tion of soil prop er ties. Fur ther more, pro cess ki netic was fit ted us ing one pa ram e ter
shrink ing core mod els. Ki netic data mod el ing showed that the pro cess is com plex, de mand ing 
multi re sis tance ki netic model. 
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IN TRO DUC TION
Ter res trial radionuclides are nat u rally pre sented
in soils as min er als and rocks con stit u ents. They are
long-lived iso topes where the most im por tant and
most abun dant are iso topes formed by 238 U or 232Th
ra dio ac tive de cay. As a con se quence, nat u ral ra dio ac -
tiv ity  of  soil  orig i nates  mainly  from  226Ra, 232Th,
and 40K, with the world av er aged val ues of 32 Bqkg,
45 Bqkg, and 420 Bqkg, re spec tively [1]. In ad di tion
to the nat u ral radionuclides, var i ous ar ti fi cial ra dio ac -
tive iso topes may be trans ferred to the en vi ron ment.
Thus, soil con tam i na tion with radionuclides can oc cur
due to the ac ci den tal re lease af ter nu clear ac ci dents,
nu clear weapon test ing, un der leak age of ra dio-
nuclides dur ing waste pro cess ing, trans port, or per ma -
nent dis posal. These ac tiv i ties pro voke sig nif i cant
con cen tra tions of other con tam i nants like Co, Sr, Cs,
Ni, Am, and other iso topes. In USA, 237Cs, 226Ra,
238U, 60Co, 90Sr, 232Th, and 238-242 Pu are de noted as the 
most im por tant radionuclides in the con tam i nated
soils [2].
Gen er ally, the remediation of con tam i nated soils 
us ing dif fer ent tech niques like phytoremediation, soil
wash ing, soil sta bi li za tion and, chem i cal ex trac tion, is
ap plied [3]. The only ef fi cient way for remediation of
ra dio ac tive ions con tam i na tion is re moval of iso topes 
from soil ma tri ces. Chem i cal ex trac tion is ap plied us -
ing chem i cal re agents which dis solve, desorb, con -
tam i nants form che lates and com plex com pounds.
Like wise,  dif fer ent chem i cals like in or ganic and or -
ganic ac ids, complexing agents, in or ganic salts, ox i -
diz ing agents, etc. [4], even com mer cial prod ucts like
Coca Cola can be uti lized for this method [5].The com -
par i son be tween ef fi cien cies of in or ganic acid and
salt, as well as, complexing agent for pol lut ant re -
moval [6], showed that in or ganic chem i cals were less
ef fec tive. Fur ther more, it has to be no ticed that ap pli -
ca tion of ag gres sive in or ganic ac ids pro vokes soil
com po nents dis so lu tion and leads to de crease of soil
qual ity and pro duc tiv ity. Among che lat ing agents, the
most ex ten sive re search was done with the uti li za tion
of ethylenediaminetetraacetic acid  (EDTA) [7], but
also with nitriloacetic acid (NTA) [8, 9] and,
diethylenetriamine pentaacetic acid (DTPA) [5]. The
ef fi ciency of this pro cess is highly in flu enced by soil
prop er ties, con tam i nant prop er ties, and op er at ing con -
di tions. Soil and con tam i nant types de fine the to tal
amount of con tam i nant con tent and dis tri bu tion,
where these pa ram e ters are spec i fied and fixed for a
cer tain sce nario. On the other hand, op er at ing con di -
tions like re agent type, con cen tra tion, pH value and
vol ume, treat ment du ra tion, etc. are ad just able and
vari able, sub mis sive to op ti mi za tion. The in ves ti ga -
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tion of op er at ing vari ables was given for the soil con -
tam i nated with heavy met als [7, 10, 11] and
radionuclides [12-14]. The ef fec tive ness of ex trac tion
with dif fer ently con cen trated so lu tions like HCl,
CaCl2, EDTA (in the form of Na salt), tar taric  and cit -
ric acid, for de con tam i na tion of soils con tain ing Co2+
and Sr2+ ions in the ex ces sive amounts, showed that
the most ef fec tive were EDTA so lu tions for both cat -
ions. On the con trary, CaCl2 so lu tion ex hib ited high est 
ef fi ciency con sid er ing solely Sr(II) con tam i na tion
[14]. How ever, these ex per i ments were per formed for
con tact time of 1 hour and pro cess ki net ics was not in -
ves ti gated. Con se quently, the ma jor goal of this study
was to in ves ti gate ki net ics of Co and Sr leach ing pro -
cess from ar ti fi cially con tam i nated soil. The in for ma -
tion about pro cess ki net ics has both sci en tific and
prac ti cal sig nif i cance and is ben e fi cial for sys tem de -
sign or pro cess in ten si fi ca tion.
EX PER I MEN TAL PART
Soil con tam i na tion
Rep re sen ta tive soil sam ple, from the lo ca tion of
Vin~a In sti tute of Nu clear Sci ences, was used in this
in ves ti ga tion. This lo ca tion was cho sen be cause of soil 
ra dio ac tive con tam i na tion pos si bil ity at this site. The
sam pling pro ce dure and char ac ter iza tion of this soil
sam ple can be found else where [15]. It was shown that
the sam ple was weakly al ka line with low phos pho rus
con tent and low cat ion ex change ca pac ity, mainly con -
sisted of quartz, kyan ite, mus co vite, al bite, cal cium,
mag ne sium car bon ate, etc. 
The se lected soil was ar ti fi cially con tam i nated us -
ing aque ous so lu tions of Co(II) and Sr(II) ni trate salts.
Due to the fact that chem i cal be hav ior of sta ble and ra -
dio ac tive iso topes is the same, in this study el e ments in
sta ble form were used. Soil con tam i na tion was com -
pleted with two dif fer ent so lu tions (de noted as S1 and
S2) con tain ing cat ions in dif fer ent pro por tions with to tal
con stant con cen tra tion of 0.0045 molL–1:
– so lu tion S1 con tained Co(II) and Sr(II) ions in
mo lar ra tio 1:2, and
– so lu tion S2 con tained these cat ions in mo lar ra tio
Co:Sr = 2:1.
One hun dred grams of un con tam i nated soil was
mixed with the pre pared so lu tions, in the solid/liq uid
ra tio 1:10. Af ter a pe riod of 10 days, the sus pen sions
were cen tri fuged in or der to sep a rate solid and liq uid
phases. Solid phases were dried in the air at mo sphere,
at room tem per a ture, while liq uid phases were used for 
de ter mi na tion of re sid ual met als' con cen tra tions. The
dif fer ences be tween ex act ini tial con cen tra tions of
Co(II) and Sr(II) ions in stock so lu tions and their con -
cen tra tion in the fil trates af ter soil con tam i na tion, can
be uti lized to de ter mine the sorbed amounts of in ves ti -
gated cat ions onto soil.
Ex trac tion ki net ics
Dried solid res i dues were uti lized in fur ther ex -
per i ments for in ves ti ga tion of chem i cal ex trac tion
pro ce dure. Dif fer ently con cen trated so lu tions of
EDTA (5⋅10–4, 5⋅10–3, 5⋅10–2, and 0.1 molL–1 ) were
pre pared in dis tilled wa ter. The ini tial pH val ues of
EDTA so lu tions were around pH = 3. Chem i cal ex trac -
tion pro cess i. e. leach ing of con tam i nants from the
pol luted soil, was pre pared  by  mix ing  0.5 g of con -
tam i nated soil with 20 mL of leach ing so lu tion in PVC
flasks. The batches were shaken on the ro tary shaker
(10 rpm ag i ta tion), by vary ing con tact times be tween
15 min utes and 48 hours, in or der to ob tain ki netic
curves. The sus pen sions were cen tri fuged (9000 rpm,
10 min utes) and met als' con cen tra tions in the liq uid
phases were mea sured. 
Also, pH val ues of the fil trates were de ter mined
us ing WTW InoLab pH-me ter. 
Mea sure ments of met als' con cen tra tions in liq -
uid phases (stock so lu tions for con tam i na tion, the fil -
trates af ter soil con tam i na tion and fil trates af ter ex -
trac tion) were per formed by flame atomic ab sorp tion
spec trom e ter Perkin Elmer 3100. Con cen tra tion of
Co(II) was de ter mined at wave length of 241.2 nm,
while Sr(II) was de ter mined at 460.7 nm. 
Leach ing ex per i ments were ex hib ited in du pli -
cate and the re sults are pre sented as mean val ues be -
tween rep li cates. 
RE SULTS AND DIS CUS SION
Soil con tam i na tion
The in ter ac tion be tween con tam i nants was es -
tab lished through dif fer ent mech a nisms like ion-ex -
change, elec tro static in ter ac tions, spe cific sorp tion,
sur face pre cip i ta tion and struc tural in cor po ra tion. The 
pro cesses oc curred are very com plex since in ter ac -
tions can be es tab lished be tween metal con tam i nant
and wa ter, min er als, organics, mi cro or gan isms and
gas ses as con stit u ents of soil ma trix [16].
Re sults of con tam i na tion test showed that the
ma jor ity  of  ap plied  con tam i nants  re mained  bonded
i. e. sorbed to the soil ma trix. Thus, the ap pli ca tion of
S1 so lu tion with twice higher mo lar pro por tion of
Sr(II) than Co(II) showed that 73 % of Sr (II) and 90 %
of Co(II) was sorbed. This con tam i nated soil was de -
noted as SS1. Oth er wise, 73 % of ini tially con tained
Co(II) and 49 % of Sr(II) in the stock so lu tion S2 was
sorbed af ter mix ing with soil, mak ing the con tam i -
nated soil SS2. These re sults in di cated rel a tive high af -
fin ity and sorp tion ca pac ity of the in ves ti gated soil
sam ple to wards the cho sen pol lut ants. Re cal cu lat ing,
it can be con cluded that sorp tion ca pac ity of 1 g of
dried soil sam ple was 1.71 mg Co(II) and 3.01 mg
Sr(II) af ter con tact with so lu tion S1 and 3.07 mg
S. D. Dimovi}, et al.: Leach ing Ki net ics of Co(II) and Sr(II) Con tam i nated Soil ...
Nu clear Tech nol ogy & Ra di a tion Pro tec tion: Year 2018, Vol. 33, No. 3, pp. 252-259 253
Co(II) and 1.38 mg Sr(II) af ter con tact with S2. The
ob tained ca pac i ties were lower than the max i mum
sorp tion ca pac ity of this soil type, ob tained for sin gle
sol ute sorp tion, which were found to be 6.62 mg Sr(II)
per gram and 5.43 mg Co(II) per gram [14]. Mea sured
pH val ues ± of the fil trates af ter con tam i na tion were
found to be 7.2  0.1, re gard less of the ap plied so lu tion.
Since the mea sured pH val ues of un con tam i nated soil
in wa ter sus pen sion was around 7.9 [15], the lower pH
val ues af ter con tam i na tion can be at trib uted to the in -
ner-sphere com plexes for ma tion be tween sur face
groups of soils and metal cat ions. This bond ing mech -
a nism was al ready ap proved and found to be sig nif i -
cant for Co(II) cat ions sorp tion [14, 17]. 
Leach ing ki net ics
Test ing the leach ing ki net ics un der de scribed
con di tions gave dif fer ent re sults, de pend ent on ap -
plied EDTA so lu tion (fig. 1). Gen er ally, leached
amounts of con tam i nants in creased with time. More -
over, in crease of EDTA con cen tra tion pro voked more
in ten sive leach ing from con tam i nated soil. The ob -
tained curves rep re sent two-step pro cesses: the first,
rapid stage at the be gin ning and the sec ond, sub se -
quent grad ual re lease of the con tam i nants from the
solid to the liq uid phase.
Pro cess ef fi ciency ex pressed as per cent ages of
re moved cat ions is pre sented in fig. 2. 
Desorption of Co(II) from SS1, us ing the most
di luted so lu tion, achieved equi lib rium af ter 6h of con -
tact time and max i mum ef fi ciency of 10 %. On the
con trary, the ap pli ca tion of more con cen trated so lu -
tions pro voked more ef fi cient desorption (up to 43 %)
and sim i lar re moval per cent ages, re gard less to the ap -
plied so lu tion, with the ab sence of equi lib rium
achieve ment. Con sid er ing the same soil, Sr (II) elim i -
na tion was more ef fi cient, up to 20 % in 5⋅10–4 molL–1
EDTA with the equi lib rium achieve ment af ter 3 hours, 
while in the more con cen trated so lu tions, desorption
was sig nif i cantly higher (65 %) with at tained equi lib -
rium af ter 24 hours. 
Soil SS2 con tained higher amounts of bonded
Co(II) and thus, higher amounts of leached Co(II)
were mea sured, from 20 % to 75 %, for the con tact
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Fig ure 1. Amounts of Co(II) in  (a) SS1 and (b) SS2 and amounts of Sr(II) in (c) SS1 and (d) SS2 dur ing leach ing pro cess;
sym bols de note ap plied EDTA con cen tra tion: (¡) 5⋅10–4 molL–1, () 5⋅10–3 molL–1, () 5⋅10–2 molL–1 and () 0.1 molL–1
time of 48 hours. Equi lib rium was achieved only in the 
sys tem con tain ing the most di luted leach ing so lu tion.
Fur ther more, Sr(II) leach ing at tained equi lib rium af -
ter 6 hours, re gard less to the ap plied ex trac tion so lu -
tion, with the high est ef fi ciency of 32 %. 
Treat ment of dif fer ently con tam i nated soils us -
ing EDTA so lu tion showed that pH val ues of the leach -
ate var ied as a func tion of ap plied leach ing so lu tion
(fig. 3). Gen er ally, mea sured pH val ues in creased at
the be gin ning of the pro cess and then re mained con -
stant, which is caused by the soil com po nents buff er -
ing prop er ties [18, 19]. The high est val ues were mea -
sured in the so lu tions with the ini tial EDTA
con cen tra tion of 5⋅10–4 mol/L (around 7.7). On the
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Fig ure 2. Pro cess ef fi ciency for Co(II) leach ing from (a) SS1 and (b) SS2 and Sr(II) leach ing from (c) SS1 and (d) SS2;
sym bols de note ap plied EDTA con cen tra tion: (¡) 5⋅10–4 molL–1, () 5⋅10–3 molL–1, () 5⋅10–2 molL–1, and () 0.1 molL–1
Fig ure 3. Mea sured pH val ues dur ing chem i cal ex trac tion pro cess with soils (a) SS1 and (b) SS2. Sym bols de note ap plied
EDTA con cen tra tion: (¡) 5⋅10–4 molL–1, () 5⋅10–3 molL–1, () 5⋅10–2 molL–1, and () 0.1 molL–1
con trary, the ap pli ca tion of EDTA so lu tions with
higher con cen tra tions in duced lower pH val ues, mea -
sured in the fil trates, af ter leach ing pro cess, which is in 
ac cor dance with lower ini tial pH val ues of these so lu -
tions, but also with higher leached amounts. 
Ac cord ing to the ob tained re sults, EDTA so lu -
tions in the acidic form are highly ef fi cient for the
clean ing of soils with mixed con tam i na tion in high
amounts, which pre sented the proof  for wide ap pli ca -
tion in the soil remediation pro cesses. EDTA has the
abil ity for pol lut ant bond ing since it is a polyhydroxy
com pound with the strong che lat ing po ten tial. Pre -
cisely, the mech a nism of soil wash ing us ing EDTA is
quite com plex and in volves ex change re ac tions, soil
com po nents dis so lu tion and metal remobilization
[20]. Con se quently, the re moval of con tam i nants from
soil is not re stricted only to mo bile, easy bioavailable
frac tion, but also onto strongly bonded, which sup -
ports high pro cess ef fi ciency.
Pro cess mod el ing
Since leach ing mech a nism is com plex in volv ing 
var i ous chem i cal re ac tions [20] in the het er o ge neous
sys tem, it prob a bly can be de scribed us ing non cat a -
lytic re ac tion mod els [21]. In that sense, shrink ing
core model, which as sumes that the re ac tions be tween
liq uid and solid ma tri ces oc curred at the outer sur face
of solid, can be used for these pro cesses de scrip tion.
The over all leach ing pro cess can be gov erned by dif -
fu sion through the film, dif fu sion through the prod uct
layer and sur face chem i cal re ac tion [22]. 
When the con trol ling step is the dif fu sion
through the film, the pro cess can be ex pressed by
c = k tdf (1)
Oth er wise, when the rate lim it ing step is dif fu -
sion through the prod uct layer, it can be de scribed with
1 3 1 2 12 3− ⋅ − + ⋅ − =( ) ( )/c c k td (2)
while, when chem i cal re ac tion gov erns the pro cess,
the fol low ing equa tion can be ap plied
1 1 1 3− − =( ) /c k tr (3)
In eqs. 1-3, the con ver sion frac tion of solid par ti -
cle is de noted with c, t is the re ac tion time, while with k
are de noted ap par ent rate con stants for dif fu sion
through the fluid film (sub script df), for dif fu sion
through the prod uct layer (sub script d) and for chem i -
cal re ac tion (sub script r).
 In gen eral, the eqs. 1-3 rep re sents the straight
lines which passes through the or i gin, with the slope
equal to ap par ent rate con stant k, in the graphs rep re -
sent ing re ac tion time t on the abscise and the func tion
given on the ex pres sion left side on the or di nate.
The abovementioned ex pres sions are ap plied
onto ex per i men tal re sults of Co(II) and Sr(II) leach ing
from con tam i nated soils. The re sults of cal cu lated ap -
par ent con stants, as well as model val i da tion
pa ram e ters like R2 (co ef fi cient of de ter mi na tion), F
(ob tained from Fisher test) and p-val ues (prob a bil ity
test), are ob tained. The ap pli ca tion of film dif fu sion
model (eq. 1) gave the re sults pre sented in tab. 1. Gen -
er ally, dif fu sion of in ves ti gated met als through the liq -
uid film in creased with the ap plied so lu tion con cen tra -
tion in crease. This is a re sult of higher amounts of
re leased con tam i nants from solid sur face, which in -
duce more in ten sive driv ing force. Rel a tive high R2
and F val ues and p < 0.05, pointed out good agree ment
be tween model and ex per i men tal re sults ob tained for
leach ing of Co(II) ions. Oth er wise, this model is not
ap pli ca ble for de scrip tion of Sr(II) leach ing. 
Math e mat i cal model, as sum ing sig nif i cant re sis -
tance only for dif fu sion through the prod uct layer (tab.
2), showed rel a tive good de scrip tion of ex per i men tal
data, ex cept for Sr(II) leach ing from SS2 us ing the
most di luted EDTA so lu tion (p > 0.05). 
Fur ther more, leach ing of Co(II) and Sr(II) ions
from SS1 in 5⋅10–4 molL–1 EDTA can not be ex plained
by re ac tion model (eq. 3). On the con trary, this model
can be ap plied sat is fac to rily onto other datasets.  Since 
the tested one-re sis tance mod els can de scribe ex per i -
men tal re sults with sat is fac to rily ac cu racy, it can be
con cluded that these resistances plays im por tant role
in the in ves ti gated pro cesses. Thus, higher ac cu racy in 
pro cess de scrip tion can be achieved us ing mul ti ple re -
sis tance model. 
CON CLU SIONS
Ar ti fi cially con tam i nated soil was treated by
EDTA re agents in dif fer ent con cen tra tions in or der to
de fine the ef fi ciency of this treat ment. Pri mar ily, the
main aim was to test the pos si bil ity of EDTA uti li za -
tion in the chem i cal ex trac tion pro cess as a method for
soil remediation for mixed con tam i na tion. Pro cess ef -
fi ciency with EDTA low est con cen tra tion (5⋅10–4
molL–1 ) used was also low. Oth er wise, the ap pli ca tion 
of the EDTA so lu tion with the ini tial con cen tra tion of
5⋅10–3 molL–1  or higher showed al most the same ef fi -
ciency. This sug gested that the ap pli ca tion of the so lu -
tion EDTA (5⋅10–3 molL–1 ) is op ti mal from the as pect
of cost and soil deg ra da tion prop er ties. Fur ther more,
pro cess ki netic was fit ted us ing one pa ram e ter shrink -
ing core mod els. As the rate lim it ing steps of the in ves -
ti gated pro cess, film dif fu sion, chem i cal re ac tion and
the dif fu sion through prod uct layer, were tested. The
re sults re vealed that each of the tested steps are in -
volved in the over all mech a nism in flu enc ing pro cess
rate. Con se quently, the in ves ti gated leach ing ki netic
curves can be sat is fac to rily de scribed with the pro -
posed math e mat i cal mod els. Nev er the less, for highly
ac cu rate data de scrip tion, it is nec es sary to de fine the
model which involvesd all rate resistances.
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Ta ble 2. Pa ram e ters ob tained for kinetics'data fit ting us ing model in volv ing dif fu sion through the prod uct layer
kd ⋅104 [min–1] R2 F p
Co-SS1
5⋅10–4 0.105 0.7960 15.57 0.017
5⋅10–3 0.195 0.882 44.74 0.0005
5⋅10–2 0.255 0.943 99.78 5.82⋅10–5
0.1 0.249 0.872 80.32 1.08⋅10–4
Co-SS2
5⋅10–4 1.86 0.931 40.60 0.008
5⋅10–3 0.955 0.944 101.6 5.53⋅10–5
5⋅10–2 0.917 0.919 68.25 1.70⋅10–5
0.1 1.12 0.914 63.57 2.07⋅10–4
Sr-SS1
5⋅10–4 6.30 0.999 1561 6.40⋅10–4
5⋅10–3 7.74 0.900 18 0.051*
5⋅10–2 34.9 0.972 68.51 0.014
0.1 35.9 0.959 46.89 0.021
Sr-SS2
5⋅10–4 0.444 0.538 3.50 0.16*
5⋅10–3 1.24 0.780 10.60 0.047
5⋅10–2 5.64 0.816 13.32 0.035
0.1 5.45 0.786 11.00 0.045
(*) – with out sta tis ti cal sig nif i cance
Ta ble 1. Pa ram e ters ob tained for kinetics'data fit ting us ing film difusion model
kdf 103 [min–1] R2 F p
Co-SS1
5⋅10–4 1.52 0.880 21.98 0.018
5⋅10–3 2.11 0.912 30.92 0.011
5⋅10–2 3.90 0.813 13.01 0.036
0.1 4.30 0.855 17.755 0.024
Co-SS2
5⋅10–4 3.38 0.866 19.31 0.022
5⋅10–3 4.17 0.863 18.83 0.022
5⋅10–2 7.89 0.855 17.73 0.024
0.1 7.70 0.832 14.88 0.031
Sr-SS1
5⋅10–4 0.818 0.479 3.68 0.128*
5⋅10–3 1.94 0.814 17.50 0.014
5⋅10–2 1.67 0.450 3.27 0.145*
0.1 1.75 0.455 3.34 0.141*
Sr-SS2
5⋅10–4 0.382 0.568 5.28 0.083*
5⋅10–3 0.382 0.568 5.28 0.083*
5⋅10–2 1.00 0.473 3.60 0.131*
0.1 1.05 0.500 4.01 0.116*
(*) – with out sta tis ti cal sig nif i cance
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Ta ble 3. Pa ram e ters ob tained for kinetics' data fit ting us ing model in volv ing chem i cal re ac tion
kr ⋅104 [min–1] R2 F p
Co-SS1
5⋅10–4 1.10 0.622 6.571 0.062*
5⋅10–3 0.563 0.762 19.24 0.005
5⋅10–2 0.636 0.761 19.08 0.005
0.1 0.634 0.730 16.23 0.007
Co-SS2
5⋅10–4 11.90 0.870 20.00 0.021
5⋅10–3 1.30 0.858 36.26 0.001
5⋅10–2 1.30 0.730 16.25 0.007
0.1 1.45 0.742 17.30 0.006
Sr-SS1
5⋅10–4 29.5 0.971 68.75 0.014
5⋅10–3 33.1 0.972 18.3 0.051*
5⋅10–2 72.6 0.972 33.65 0.028
0.1 73.8 0.972 28.73 0.033
Sr-SS2
5⋅10–4 5.69 0.651 5.612 0.099*
5⋅10–3 9.72 0.780 10.63 0.047
5⋅10–2 21.1 0.798 11.87 0.041
0.1 20.8 0.782 10.76 0.046
(*) – with out sta tis ti cal sig nif i cance
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Slavko D. DIMOVI], Mihajlo D. JOVI], Marija Z. [QIVI]-IVANOVI],
Vojislav \. STANI], Zoran R. VUJOVI], Ivana D. SMI^IKLAS
KINETIKA  IZLU@IVAWA  JONA Co(II)  I  Sr(II)  IZ  KONTAMINIRANOG
ZEMQI[TA  METODOM  HEMIJSKE  EKSTRAKCIJE
U ovom radu testirano je zemqi{te ve{ta~ki kontaminirano sme{om jona Co(II) i Sr(II).
Ciq je bio da se istra`i mogu}nost primene etilendiamintetra sir}etne kiseline (EDTA) u
procesu hemijske ekstrakcije kao metode za remedijaciju zemqi{ta u slu~aju kontaminacije.
Efikasnost procesa kada se koristi EDTA koncentracije 5⋅10–4 molL–1 je mala, dok primena EDTA
po~etne koncentracije je 5⋅10–3 molL–1, ili ve}e, pribli`no jednako poboq{ava efikasnost. Stoga,
kori{}ewe rastvora EDTA koncentracije 5⋅10–3 molL–1 optimalno je sa aspekta cene i potencijalne
degradacije svojstava zemqi{ta. Kinetika procesa fitovana je modelima neproreagovalog jezgra
koji ukqu~uju jedan otpor prenosu mase. Rezultati modelovawa ukazuju na to da je proces veoma
kompleksan {to upu}uje na neophodnu primenu modela sa vi{e otpora.
Kqu~ne re~i: hemijska ekstrakcija, kinetika, kontaminacija, modelovawe
